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(54) FLUORESCENT MATERIAL 

(57)Abstract: 

PURPOSE: To provide a barium halide fluoride 

fluorescent material doped with bivalent europium, $ 

represented by a specific formula wherein a part of ^ 

barium is substituted with an alkali metal and a trivalent U) 

metal, and having remarkably increased luminance of the * 
instantaneous light emission caused by the irradiation 

with X-ray, etc. XI 

CONSTITUTION: The objective fluorescent material cl. 
represented by the formula [M is an alkali metal selected 

from Li, Na, K, Rb and Cs (preferably Li, Na or Cs); L is a * 

trivalent metal selected from Sc, Y, La, Ce, Pr, Nd, Pm, >-) 

Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Al, Ga, In and Tl <; 

(preferably Sc, Y, La, Gd, or Lu); X is a halogen selected X 

from CI, Br and I; 10-2<x<0.5; 0<y<0.1 (preferably 10-2<x JB 

<0.2 and 10-5<y<10-2)] wherein a part of barium is K 

substituted with an alkali metal or a trivalent metal. i, 

EFFECT: High luminance of stimulated luminescence « 

when irradiated with radiation and then excited with iti 
electromagnetic wave of 450W800nm wavelength. 



Best Available Copy 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA1 paafODA358206678.. 



2005/07/14 



Searching PAJ 2/2 — v 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA1 paafODA358206678... 2005/07/1 4 



® H^S^^r (JP) 



© ^ m ft Wt ^ m (A) BS58— 206678 

®Int. CI. 3 IftglJie-? /TrtSlf^ ©l>g§ BS*P58^(1983)12fl 1 B 

C 09 K 11/475 6683— 4 H 

//C09K 11/24 6683— 4H 1 

G21K 4/00 8204-2G SSIS* *fS* 

8 H) 



IS BS57— 89875 
@ttJ BR 0857(1982) 5 £ 28 B 

»^il|[*£W_bfI5Sfl^Brr'g^79 

art >; 



?±rt 

©W 8S A Sdr¥K^^^^^#tt 
i£JEffirfi*yg210#iife 



m & 

1 . 58 m <r> & ft 

MX to 

2 - « ftm#<r>9LW 
.1 . ttJft A C I' ) : 

Bai-xMxxaLx/aFXtyEu 2 * ( I ) 
C fcf. U . Mli. Li. N a . K , R b . ft J: 

7JU«VftM«ff4>.L: L <± . Sc. Y . La. 
Ce. Pr. N d . Pm. S m . G d , T b , 
D y . Ho. Er, Tm. Yb. Lu. A A . 
C a . I n. #.J:^TJl«»ftft6»J:iJ|ifni 

. Br. & * t/ i t>* h * * n x v & a n z & * < 

M-«W^oy^tif{*)L; tit. X <i . 
1 0 "* £ x £ 0 . 5 . y(±, 0 < y g 0 . I ft 4 

t * b ? n 4 /< g »>a<75 — y j& *j 

*j <fc ^ o f v fcx •> i. » * <* . 



2 - tUAA (1 ) *C # if * x « (/ y a< , * n 
-rn. I 0 ~* £ x £ 0 . 2 . & JK tf . 1 0 "* £ y 

-r & « ^ w * <t> «g (ffl m i *a & « <o x to . 

3 . MlAft ( I ) C » It 6 M jd< . Li. Na. 

& * i/ c s % a & « u a tf n a ^ ft < £ - 

tf <?> r * «j & bg -c *> a c ± * «f m t + & 4# it M 

i (fit u < <* 2 ifl as ; « <t> m x to . 
4. ai (i) ^ # tr a l ^ . sc. y. 

La. Cd. fe*CALu0*ett6J»£«)2tfft£ 
;*/ * < t (j - « w ?: ffi ^ t 4 C ^ t « Qi i t 
6 «f it Ifi jfc <7> ft E9 3r* l 9f?'j'p:5B3ffl<D^fn*M^ 
'J* SI 4* cd i» * to . 
3 . 5fc (73 » ffl * ,ift IJM 

56 W . r.ffiwa- o ^^Lint.siiuft/vDy 

x <t ^ ij * a vfr it ^ co « a ic wi -r s t> <o -c * 4 . 

to o - ± it r.ftoa- o tT ❖ a -c .64 L jflJ 



-515- 



{t ^ d y y ft /< y »> a m Xtotf x < *n h n x ^ & 
. c <t> At x#rtxift*^<3Sfc»ttftrfc!)fcii-**. 

3 9 0 nmfti£c«^tf^4:^t4i£^^*^«: 

« k ifc St tti *s as ffi ffl *> # * # * 
u -c *JL ; ffl ^ itt * n t i> a . 

<fc /< y <> A fl* 5!fc fls K O T tt . *<D#tt*:S6ti 

ft h s * « h on -c * to * & # ta * ? n T ^ * . 

tL £ x.H . ««l85i- 2 8 5 9 l^fttttt- 

w x # u « v> -c . <uft**fifc-ra'<y*A«)-8ii 

* . <fecD4*£<37;uay±fl&fiSrK&LfcjteW 

« m * tt (iss^ y - V ) ra*>**tt*M^u 

(Bat-x-y-pSrxCayEup) F • 

CCfit-A-oBra.lt>) 
(A'Na . b . p. x&C/yliy£0 . 20 
. x + y + P £ 1 . a + b ^ 1 . 0 0 1 £ 

lo-cfcU. x. yfitC/ali^n^nO<x + 
y £ 0 . 6 . xy*0#«fct/lO-*£a£5X 

if? & tt K. m » & 4ft A K i± . Att*)?ftl*ttft*«;fi 
'p r* < r * tL *> ^ > * <o&[ Xto H . W # & # O & 

s t* a # K * . »M«Xw#x»ffi*. -c $ a 
iH^c^atnft. vt o r , & w ta ia &s »' 

COU»-c<i. tn?n«fim»:«^t. E» # & X; 

6: H4 «J ft Ji 3 it 6 Hi m <o Bfl » 52 * n r S . 
/• L . h <75 J: ? K fit tft <7>Rft fit *J ft ^ A to 

M & X <n ft X W HE <7> fa >. <0 fi Iff ii . fct ^JRWfM 



1ISaB858-206678(2) 





r ) 














S , - tsoa - □ t: 




/v 


o 


y v <t '< y •> a *& x to t± 


. x IK «c ^ to to w a 




St «: S it t t tf) x * A, ** 


- «: Sft IK u « . 4 


5 


0 


- 8 0 0 n m(Oifi6<a« 




<* 




£ t&itt * ft X Z & + Z £ 


* Ji IM s n r 6 . 


r 




t> *> . - IS 0> a. - o \£ ? 


a K M # a y v 


<k 




y«>A*>tOttttM*3t 


«: ^ t c t fejD en 


T 


« 


y . £ <r : ^ « x <* . * 




& 






to£Lxh)t&zn 


-c 


<^ 










£ * . 4$ Mi W3 5 5 


- 1 2 1 43Bft«| 


c* 




. - tffi <7) -x - o tf /. ftt 


*Mfc o y -ft '< y 


•> 


A 


M X to »c « <,» r , 


41 ufc + * ^< y ■> aw 






. fib 4$ S? ^) T j\, J} y 




& 


M 




ik 










(B a i- x -x M ff x C 


ay) FX: aEu 


a* 




( <n L . X l± B r » X 









-r>i:<^<>. A«sk 

5* & *> h £ x_ h *> . * <n St X r# <r> l«J 1. S: 

u m £ u r ^ < v> w % ^ tf * *> n t <^ . 

*^ ^ UN <* . i:36<OJ:^«e«iiJiC^^*. AJ( »t » 

tiTT^*)trifi^. -h r«i <r> X =? t£ « *n iTc ^ «i 
X y t> W5 .r. difi ^- - o ^ ^ a W # <k o >r y <t 

t t> 6 t 

i . >i: 5t iJHi . X » * ±' o At Sft «: li« ftt L K 

<r> . 4 5 0 - 8 0 0 n d 0) iK £i fll J£ (O ffi SI 7 

W U B.^ * 3t » is o W ^ (0 W « )t $ /f< t 

ta - a e' c i»tt»#ft^oy yft^'j a at x 

: n I? w U flil li . - «8 c7) 3. - □ t* ^ a -c M L 
^ » it a ? > it *J A itt X to ( B a F X : 
E u *♦ : 11 t . X <± . C ft . Br'. J: C/ I *> 

e ^ & n x y igirna^ft < ^ ^ - « o o y > 

y a ff> • - SBSr. -tSi»J:C/:Etl!)0^b4Tattl 



-516- 



fc*fcW<B*X#K*y & -ess. 
ft y , jfcz£fifiw^fiit(±. x»<7>isiaa««^» 

fll * L" T JH If* & E u ta^fc^ST^i. 
-t * t>*> . *&9i<7)#xttf*. fflJfcA (I) : 
Ba,- x Mx^L x ^FX: y E u ~ (I) 
(fc/iU, Mli, Li. Na. K , Rb. # J: 
C/C j:ij|tfn«^*< * t> - # o 

7^«iJ£tt«;St(^t; Ltt, Sc. Y . La. 
C e . P r , N d . P m . Sm, G d .. T b . 
Dy. Ho. Er. Tm. Yb. Lu. A A , 
Ga. I n. 4»J:tfTA*£*ft«»J:Uifflfnft 
*&<±t>-«(OHe6fc«*ifc*>U;XH:. C A 

. Br. #,tt/i y^ at <*n&**< 

1 0 £ x £ 0 . 5 . y li, O < y £ 0 . 1 * 
attfcttfc-r&flliTfta) 



»rafiS5S-206678(3) 

J:£/ HtSi^M t Sift ? n t :. i a - d t* i. |A ffi 

Jr. ,ie t7) *« ^ a ci) * it + * m & m o ft x & \z 
x & . # n ta , « -r- a & * <o a* w tg * m at * 

> * '< y * * # * # k it t* u r , m h * tc » m m 
°>&®n&x*& + &. zti. mm* en 
6 * st m <o & x <* ic . # * *st . x tg . is a 

^^AKWIR«:!«W Lfcft, 450~800nm<7) 
ift^«i4itco-««&-cia,fe-r*^. tt * « *i«> ::. tffl 
^. - d ? a g* ffi jfc it ^ a y > ft ✓< y ^ a iff jfc # 

k it # l r . e tc & r« jsc 5fi x * si r * . 
* & *j o *t x # . fci^ifwr^^^e^ia 

# a- k j: -> T U ift ? n 6 . 

« -r . *x»««i tttt. 

1 > B a F a . 

2 ) B a C A * , B a B r 2 . « J: B a I a * 
***** yaf i*na**< * ~ « D y " 
> ft '< y •> a . 



3) L I C A . N a C A . K C A . R b C A . 
C s C A , LiBr. N a B r . KBr, Rb 
Br, CsBr, Lil. N a I . K I . Rb 
I . *i X 1/ C s I 4> & * 6 4* J: U i2 Ifftfi^ft 

< i t — ttor^/^y^W'NDyyfttfc. 

4) Sc 2 O a . Y z Oa. L a z O a . C e * 
0 3 . Pr z Oa. Nd 2 0». P m a O a . 
S n 2 O a , G d a O 3 . Tb«0 7 . D y a 
O a . H 0 x O a , E r 2 O 3 . T m a O a . 
Y b z O 3 . LuzOa. AAzO.a. Ga 2 
Oj. I naO a , toXtfTSLzOnfrhte* 

5) HF. H C A . HBf. « J: t/ H I i» (5 «c 4 

6) iltfiroi- d e<r Aft^fr (fcfc itf, d 

y^-fkJL-otr^A. «?<k^~a^^A. trt« 
# HI v» e n 6 . ifi^^jro-cii, ? h ~ d y > 



<t r v * — ^ a CNH 4 X* ;*:/iLX , <±F. 
CA. Br. * 6 V» li I t ft 6 ) <CiT«:75v? 

b ail eo U « JH t^* T . -7 JMr $ f» ^ 
Bai- x Mx/aLxyaFX:yEu»* (I) 
( ^* U . M . L . X . x . ti X if y ay # i£ <i 
litt ifi C t ft fi ) 

* 6 HI J# A ( I ) cflicitftllMltfcftA^^i: 

arx^KCt4o?aA*fc«:ai«i-4. 

itt X «i K( 11 (75 O %K7) ffl » i± . * f J: ,ai 4 ) (75 

H (d& Ife M » <k to 4: . J;fii5) o^oy yft*^dt 

^ 3£ f> ^' t . «t ^ w to «=f ?ft tw-. J: ,fc 1 ) <73 » it 

"< y •> * . Z ) 0) ^ o y y ft /< g •> a . 3 ) (O 7 

^JSy^W^oy^fttt. 6 ) 17) H i (7) a - o e 

f^ft^tfe. »*a»:w*t*gAo-f*citcj:y 

-c . c <n U »9 ift «: ft 'A K. W -tf ^ ^) tt <»: ^ 6 /TO *A 

^ a* u -c % 1* ^ m <r> « ^ * w & . m t± . a nf 

% m . K^fett. ft4iMitoW^^J:»jrrft? 
« ^ ff at u ^ . i* . w ^ n o «b % a u tc z 



-517- 



7 n, i + a, v # . ^SS^yrfftircoftJtt&ttSK 

* u . t&$a#*-cte&*tTft?. & ia is <* e 

0 0 ~ 1 0 0 01C<7)i2«^jfi^-CJ!>&. & J* B* fill 

it ft X <¥ n n £ & te co ft £ fi . & i£ iS & ft tc .£ 

-> r t> j* ft a # . - » /i o . 5~i 2B$ffaa<a 

« T ft * . ttlfiSBiJintli. 4> ft <0 * ifc *f * 

* A c ?fc % *r * # B & , ft a a . 4> M <o - « ft 

tt#*ftCl*«tf*3?fl^ft^coi8a:xttto#0H 
5* * Jfl + a . + ft ;b *> . *4>«fix:tt«>g1&ft 
K * o X . tt^iflfit:«^tHi(7)i - d tf C a 
t:;tlIio)3.-atr^ a i: i9 x t 6 .■ & <5 . J; Si <n 
tt # & tf. -e-jRttritifett. * to tt & tt> •« 5<£ fr* 

500-800-C. *Lt. , fc|ftBfr|lfltt0.5~ 

aiwiwaxtt srra $& to * k . sx^^ua^, 

7^^>#*?*ffl&ft^'o4'tt#K5A*<*ffl L X 

•c ?« *> * n * '< y ^ao — «B*«T>u*yAW*> 
j:c/H{iffi^JW-ra« ?nfc-ia- d t: a r* 
*<k^By yft'<'J •> a # x # -c * 6 . 

t ;a <o mi & £. ci) T?jg*>?na;fcss9ito#x 

ft ic *» T <* . Xta*iro#$tia-cfi&*4L*:B3rtf> 
^XWffi^fi^^ Ml* LI. Na, & Xtf C s 

yaitfn&4>a:< — attorn* 

'J & Jtf . 2 . L li S c , Y. La. Gd. # J: 

c/l u arna^ft< £ - # <o 

~tfli<fca£-eft&<*>#W*L<^. * fc. .. x *) X V y 

it . * n -f n . & x i/ . 

1 o - s v £ i o^coaseB<o©ftfl-c«>a<ari<#K 

J: to *i J& it (I) -C«-t5?n6*«WO«* 
ft K « it * . xtt^«X>llK£ 0)EOifit 8 1 NO 
^5 7icW«<t4. c <o S5 1 a li . * & 9? co # X 
fttO~<«-CftaairtA. 

Bai- x Csx/aCdx/aFBr:0.001 E u a * 
T^?n43t3t^jC, 8 OKV pd)Xttt!«.W 
L*B*tOWBV4fcXtof»ffi*. ittXft«Jft«&Jfc*> 



ttfi?lB858-206678(4) 

&Ci«:j:«j. »*#to*5e9Jto<lfXft*Wa. 
ft *> . N*n*>»*:ttto©X#KO^Ttf. # « 

^iciCt, s h k . & # . ** . * a ' ^ *> *t ac if 
tO#Xftcog£cfc<taft43<o-8af*J ft- ft' £ tr 
« o t t» J: v^. 

co i 5ft#teraaia;*nfc*ft««totftXfttf 

10 i£ A ( I ) : 

Bai- x Mx/*L x ^FX:yEu~ CI) 
C 7* L . Ma. Li, N a . K. Rb. ti X 
t/C s««e«:&«tJ:i)iSlfn&^«:< i: - « to 
TiUXjy<fe«*SRfcL:"Ltt, Sc. Y. La. 
Ce. Pr. Nd. Pm. Sm. Cd. T b . 
Dy. Ho. Er. Tm. Yb. Lu, A J£ . 
Ca. I n. »J:l/TH^«6ff J: 'Jltfni 
* ft < £ t> - « S>Htifi4feK*X*>U;Xl±. Cfl 
. Br. & £C/I*S64E&4tJ:0tttfn&4'*< 

1 0 " a £ x £ 0 . 5 . y<±. 0 < y ;g 0 . I ft £ 
& ffi -eft*) 



CO — O -C 




i> 


✓ < 


y 




CO 






a # J: t/ 


73 


K 


y 




A 


co 




K ft C x frfi ) t co M 


« * * -r 






r 




A . 








m 1 w 




»=> 




»=> 




■? 




. /< y «7 ^ to - /a t , 


«h * % re 




X 






tffi co 


-t 


•> 


^ a i h tfi co tt h' y - 


•> a t a 




-r 


& 






X 












x 




* co 


n 


fft 


M C x fifi ) J: t 0 


. 1 <0 ■» 






X 




tic it 


t& 






.25* 










ft X 


w 


m 


i* . i* *c L < ffi T i- 


6 . C (7) 






ft 




ffij it 




m 


rft jfc ( I ) co M *i X If 


L 4 . M 




CO 


(Ifi 


CO 


£ ttt 


^ 




^ t J« O i: o ^ t fe I'iJ 


« ^ iji ^ 


n 






* 


m 


i 




<i . ^ £ 9! co « X co 


- w (75 n 






X 




*} it 




x 


^t^XWffiiCOMtf: 


* ^ r t> 


CO 




ft 




& . 




CO 


J: ^ ft m rii li . * ^ 91 








« 


ft 


Xco 


X 










n 














W h i£ 










n . 




l«co«X^i±. «*<0 


.- tffi a. - 


a 


f 




/a 






^ a y y <t '< y •> a ii} 


)t ^ « it 




L 






X tft 


ft 




co to ft* tfl r m »t u w 


<0 09 BV ^ 




CO 


«X»K 






L<*8*i-&t>co-c* 



-518- 



* . * . * ifc 9J *> itf * <* I* > ft 0t Ift * m wit 
<7) *> U 4 5 0-8 0 0 nmO&&tttt0>'n£&&& 
!»fll Lfc^o)fffK«*^*3£»ffi»:o^t t». tat 
*^-tSa - o tr* ABftte^ft^oV^ft^y •> 

* X # * U T . ft ft ^ . & at til ft BE & '< * * ffl 
* . 

c as & m i j 

ftftrfK'J-^A (GdxO.) 5 s * & ft * 
& l£ CHB r ; 4 7 J& fi # ) 9 . 67 c c JC jlll x. 
Ti#tfLi8fa£Lfc.ft<=,n*:»?ftK. A ft ✓< U 
?A(BaBr*«2H20) 7 7 . 4 I g . *0 
ft'<9 9i (BaFa) 50. 9 2*. & it * * 
«7i. CCsBr) 5.87*. ftfta- d i^^'i. 
(EuBr.) 0.228*. *) X V M ® X t 
H * O ) 1 1 0 c c * Jo I . Sa^UTifciSift* 

to l x mm t l ft . w h ntLftMiz . r ft '< 

y -7 A ( B a B r a • 2 H * O ) 90 . 9 5 g . 

jfMt /< 'J •? A < B a F * ) 50. 9 2s, & ft -fc 

CCsBr) I . 7 6 g . & ft ^- - d »7 
A(EuBr») 0.228*. 

H * O ) 120cc%^ADL. *g<*LT#*ttK( 

ifetWtt«»fl»ttT*5cicj:i), Ml & X. 
Bao. 97CS0. o 1 9 G d o. o 1 5 F B. r 

0.001 Eu*»-e«*>?n&»3fe4**>:rffl>:x-okf 

-7 A & X (* * ft ft . 

' [ % tt ft 3 ] 

l» ft K « - ^ACGdaOa) 1 0 * * & ft 
AKfiftCHBr;47j&ft*} 1 9 . 3 4 c c IC 

Aiii»*LT»ai Lft. rae>n*:fcy#*c. 54 ft 

/< y •> i» C B a Br*-2H z O) 58.05* 
, # ft '< y «7 A < B a F z ) 50 . 92g. 51 {b 
-e •> -7 a CCsBr) 1 1 . 7 4s. & ft - o 



?lffflaS58-206678(5) 

L *L . C<75&®#fc6 0*C-c3l#{IO«mfc«Lfc 
tit . ?^i:i5 0lC-c3l>IB«K3!ttttttTftk» 

*: & O * t fc . 

? * k & * l . cnfcffiiHitt&ap^An-c&ifcfc 
tr <c -> fc . & fit it . Ktt/rxsnftijii: t8 o o 

i ^- ;u y-tf ii « L . ?S?ilf»ra54^T?6 0 0-CflD 
-c l &fr M<7>&«fc C.r#*ft&) Hrftofc, r. 

fil ^ ^ U t . ffia.-ne<7AKffi-» 

ft & ft '< U -7 A • -t ;> »7 A • *f PJ - •> A ffl ^ 

(B a o. 9 C So. o o G d o. o s FB r : 0.001 

E u ** ) fc flf . 

C £ & *W 2 ] 

& ft K y — ■> A (Gd 2 O a ) 1 . S g * & 

ft * * ft* C H B r ; 4 7 flj J* # ) 2. 9 c c C^ii 

tr*A (EuBr,) 0 . 2 2 8 g . *S X (/ M W 
A C H 2 O ) lOOcc^j^/mU.itt^L-C. vtf 

± # <*> at * # 14 & HI v\ . us % fW 1 <r> Jj 

i* i W ft « » ft t tf * ^ c i i: J: *J , If! t£ A 
Ba 0 . b C so. i G do. i FB r : 0 . 00 1 E u 
T *' *J J *l o . tt*«(OZtt6i-D^^i,|WMjfU 
ft Sk ft '< y «7 i» • A • KVi* A#3fi(|s 

t It I . ] 

& ft '< y •> i. ( B a B - r 2 • 2 H 2 O ) 9 6 . 
7 6 g . Aft'<iJ?ACBaFs) 5 O . 9 2 g 
. fifci - d a ( E u B r s ) 0 . 228s 

. « J:(/Iffl* (H £ O) 120ccH^Lt 

ye * # & « ?a » me * n ^ k u /t . 
ji .ie « ^ * m 14 ^ « a «: m ^ , % ^ 0« i w 3 

BaFBr:0.001 Eu**) fef^fc. 

*t^. SKttM I . 2. 3. JSJrtflttaeiiTPi 



-519- 



h n ft & » <nf& x {* . s ok v poxtttiw 
5* l & 



x ffl ft & # » j£ 



x m m i o.i 290 

& ftf 2 0.03 200 

US ft m 3 0,2 152 



it « 1 0 10 0 



c as & m 4 ] 

»jt/f K 'J A ( G d 2 O » ) 1 0 g .ft ft 

AittftCHBr;47£ ft # ) I 9 . 3 4 c c K 
J&n x. ft m U ft it U A: . *W % n tz ft & \Z t & ft 
>< y ? A CBaBr z *2H z O)146. 93 
g . ft ft '< U 9 i. CBftF 2 ) 96. 74g. St 
ft*hy*A(NaBr) 5 . 6 8 g . Aft ^- - 



HfiaB253-206678(6) 

atf^ACEuBr,) 0.432g. ft X If fh 

e?* ch*o) 20occft^^u. & <v u r & 

& ** t U fc . £<0&ffltft$:6 0-C-e3B3rfHiM/Eft 
4ft L tit . *&Kl50-C-e3B*IIBott?Stei*«: 
« ft . * « <£ j* * ft ** «: ifl ^ « m K © L 

d ^ . &jfc*±3SK<0*$4^t/!g$#ffl&<|i-c8 
OOlCaiUJK-ClRfrHfftt-sfe. & I& S£ T L fc. 

ft A ft '< u * a • * > /r k y - 7 i» t x 

<4£ (Bao.9Nao.03Gdo.05 FBr : 
0.001 E u *♦ ) £ m ii . 
C * & ^ 5 ] c 
fll ft K 'J - 7 ^» CGd 2 0«) 3 g £ & ft * 
« fift CHB r ; 4 7 ffi & # ) 5 . 8 c c t: jh it jft 

m l r ft # * l *t . re e n ^ ft & ic . & ft << y * 

ACBaBr 2 .2H a O) 1 7 2. 9 2 g . jfc 



ft/<!)n C B a Fa) 9 6 . 7 4 g . & it + >> 

Hi (NiB r) 1 . 7 0 g , Xfti - □ 

A (EuB r 3 ) 0 . 4 3 2 g . *} «fc 1/ /£ £S * C 

HzO) 200cc«:^JtoL, ft^LXiitttteK* 
11 & ifi *6 * L *: . 

h as o m x # si *4 m m ml * m <r> , ^ Aft <w 4 <o » 
y; i PI tt ft ft t If » ^ c i k j: y , Si fife st 

Ba 0 . 9 7-Nao. o i sGdo. o i o FBr : 

9 r* ?fi ife ft & ft '< 'J ? a . h y * ^ • *r -k y 
-9 a a* # # * w * . 

C % Jit- M 6 ] 

ttftjfPJ-n CGd 2 O a ) 2 0 g * & ft 

* £ ft ( H B r ; 4 7 ft ft # ) 38. 6 7 c c K 

Jtox-ftaeLrftatiL*:. w n *: ft is *c . aft 

CBaBr 2 *2HsO) 110.28 
g . ft '< y •> * < B a F * ) 96 . 7 4 g , ft 
it + \ y 9 CNaBr) 1 1 . 3 5 g . % ft a. 
- o tf7 i. ( E u B r , ) 0.432g. ti £ If 
Sfil* (H , O) ISOcc&jfcj&DL, tfAOUT 



j-. 05 n % i* iff: « i£ ^ ift «: jn v . 'Ji 4 co 

i* i PI tt (D » t If ft ^ c 2: »: J: *J . Si hfc A 

Bao. oNao. iGd 0 . iFBr:0.001 Eu a * 

-e^*>?nitt*«wr.ia - n »^«7 w mm it 
SL ft y * i» • *• h y a • /fh' ij-9i#3Cft 
^ W . 

tttc. 8 0 K V p<OXttt!S«LtW«f*3GO>»' 

*<3l£«$:8&2;£tc^"*-. ifc. 2 ^ ii , 
lt«0< l^flfXflslCoVTWlSJIl^jaLfc, 
ft 2 * 



x 48 *l 55 X 8» K 



£ Ml 4 0.1 150 

USifctofS 0.03 180 

ifci&W6 0.2 120 



-520- 



it IB #3 i 0 10 0 



C M & M 7 3 

S ft 7 "/ ^ > ( L & c O i } 1 7 . 9 8 s % a 
CHB r ; 4 7$fi{l«) 3 - 8 . 6 7 c c 

fc'<»9ACBaBr**2H*0) 110.2 
8 g . # <k '< 'J * A CBaFa) 96 . 7 4 g . 
& ft * h y * a CNaBr) 1 1 . 3 5 g . £ <fc 
^.-DfcT^A (EuBr 8 ) 0 . 4 3 2 g > & £ 
CHzO) 15OccHJBLiB0Lfc 
. t!»entRfiit 6 0iCt3l»lll|«E«ttlt 
fc. ?e>tcl5 0-C-c3(^K<73«^<£«fttf<c^^ 

* m & & t u fc . 
j- ;a <n a* * *4 « » * * m 1* . % it *i 4 * a* 

Bao. h N a o. i L a o. iFBr : 0.00 1 E u a * 
-CiK^Jn&ttJfclAwnffi^-- a e K> i» W ?S » ft 



91811885-8-206678(7) 

% ft '< 'J <7 A • + y y * * ' ? y * ' * 3£ 0 4: f u 

/I . 

1* IC . •JU'*«7-eW&4ifc**«sK8 0KVp 
» 3 # 





X 


m *4 56 * » ® 


£ « 7 


0 . 2 


1 l 8 


Jt « ^ l 


0 


1 0 0 



4. l5diffio<Hjm^aft9i 

& 1 1*3 l± . *^^<7>Bai-xCsx^Gd X ya 

FB r : 0.001 E u ^ ffi ^ «f t It 6 . * V * A 

8J:t^* r Ui7 (xH) 8 0K 




* 1 DD 



^- fct *D jT 'J? 

W St lr K> 
j. # ft= o -2i >n 

RID 5 7 V IS HI * 8 9 8 7 5 « 

2. %fi/!CO"fiW 4$ 

(520) ott^a^^AeJat^tt 



3. MiMeTa® 



4. ft a a 
It ft 



* (358) I 
(7 4 6 7) &m± SI III fit 



5. M1F.*^OB(+ Oft) 
7. US iE O ** 



a Ml iE <o R « 



-521- 



C I) 6tf B 
C 2) 9JK12*tS 

c 3) loautf a 

C OM1H 9*tH 
C 5) 15j0LUtf a 



C e z O s 

9 . 6 7 c c 



CeOj 



- 9 . 67ccftj:TO 
* (Hz O) 1 1 0 c c 



C 7) 15H19?f H 



. t)£t/m®& (H 2 0) 1 1 0 c c 
. MM 



Ask 

C 9),16it20tfa 2.9cc - 2.9c c&XZ/ftfB* 

(H z O) 1 2 0 c c . 



(10) 17£ 4?f H 

(11) I7JX 5f f !3 

(12) 17A>6*tH 



(13) 17jX20*tH 
*<=>18)X ItfH 

CIO I8# ItfH 
(15) 19jgOMTl3 



(18) 19j*20frR 
*ve20jt( UjfU 

(17) 20H inn 

(18) 20JXl8tf H 



(19) 21it 2*f El 

(20) 2IH 30H 
*6MjSC 4tftl 



?3fflBS58-206678(8) 

5t<t3.- □ fc*? a a a 

tiXVMMik (H * O) 1 2 0 c c 

1 9 . 3 4 C c - 19.34c c$S£l/ 
MM* (Hz O) 1 0 0 c c 

&<t^ - p e •> a - # xc/Afc^- o e>> a 



, *i£l/M.W& (H 2 O) 1 0 0 c c 

am 

1 9 . 3 4 c c - 19.34c c *J «fct/ 
(H 2 O) 2 0 0 c c 



. *)Xl/M.VtM (H z O) 2 0 0 c c 

5 8CC - 5 . 8 c c #j:g//Effl;fr 
(H z O) 2 0 0 c c 

. (Hz O) 2 0 0 c c 



(21) 2Ij3CMfT LI 3 8. 6 7 c c - 3 8.6 7 c c*i£t/ 

(H» O) 1 5 0 c c 

(22) 2!#18*fB 5t;<t*--Bm l*-> &£t/SL4t=-- a£*?l» 

(23) 21tf20mi . *$£t/M&* (H a O) 1 5 0 c c 

(24) 23 £t 8tf0 38.67cc - 3 8.6 7 c cft£t/ 

MMM CH* O) 1 5 0 c c 

(25) 23j3[10tfH a<bJ--pe» A-» >iJ:c/UMh*.- p a 
*>^23j2LlUfQ 

(26) 23ai2*r@ . # J:t/ffijiff* (Hz O) 1 5 O c c 



-522- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

. Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Q^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
(BEADED TEXT OR DRAWING 

lil BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: .. ___ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



